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_. ‘PERIODICALS “Zhurnal Vaesoyuznogo Khimicheskogo Obshohestva ‘Amo Duals 

pe ey Mendeleyeva; 19605 Noo 5, Vole 55 PPe 573-582 
TEXT: Dielectrical materials should -have & high thermal. chemical and radi- 
ation resistance, a high mechanical and electrical strength, in some cases 
they should have 4 low value of the angle of losses, & low electroconductiv- 
ity and a high dielectrical constant (Ref, 1)- Some of the more recent 
fields of application are sointillation counters, where the dielectrics with 
a large width of the forbidden zone of energy are used, or in axplosives 
(Ref. 2), where the electronic and ionic processes which oocasionally take 
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Physico 


n the dielectrics are applied. In outlining the physico-chemical 
properties of. dielectrics, the connection between those properties are dis- 
cussed in reference to the energy of the lattice. It is pointed out that, 
sinoe little is known of: the physical processes in dielectrics when acted 
science of electrical materi- 


upon by an electrical field, chemistry and the 
als is mostly empirical. The physical properties of dielectrics in relation 


to their chemical composition and etruoture were studied.. The dieleotrical 
properties of simple substances with a known chemioal composition were in- 


vestigated (Ref. 1,4-24)- It wa in properties of the di- 

electrics (thermal resistance, binding energy of the electron in the lattice; 

mechanical strength, optical properties, etco)y were directly determined by 

the strength and nature of the particle bond in the lattice, Under the ef- 
teraction energy: between these 


1 conditions the in particles 
can be overcome and the lattice destroyed. A number of graphs are presented 


indicating how the various properties are affeoted by the lattice energy, i. 
e., the energy value necessary %0 divide the orystal lattice, consisting of 
jons, to individual fons and separation of these from one another to an in- 


finitely large distance at a temperature 0 ro. The oase of bi- : 
as of the Aen type, Kapustinskiy (Ref. 25), : 


place i 


p found that the ma 
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is given where the calculetion of the energy of the lattices with a coordin- 
ation number 6, is estimated according +o formula (1): U« 256.1 


(a + b)W Wy 
ee 9 Where a is the number of cations, > the number of anions, Wy 


i as Rp and Wp the valencies of the anion and the cation, Ra - 
and R. the radi2.of the corresponding ions for. the structure of 6 lattice of 
the sodium chloride type. | A later version of the formula, where also the re- 
pulsion, as well ad the attraction of the ions is considered, is given as! 

¥,+ Wa(a + d) 


0.345 ve 
= di aimed “ e 
U 287.2 es See (1 R, +R, ) (2) The ionic oryatals have @ high 


value of lattice onergy and thus also a high.value of thermal and mechanical 


strength. In the case of isodesmic ionic lattices of the same structural 


. type, the properties of the materials are connected with the energy of the 
‘ oryatal lattice determined by the chemical composition, Fig-1 is a graphical 


representation of the effect of the hardness according to Moos, melting 
point, electrical strength of the ionic erystals by the lattice energys Fi-.2 
shows the same relationship for alkali earth metal oxides. From equation 1 
tt ie seen that with a decrease in the size of the particles, which make up 
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the lattice, the lattice energy {ncreases. Fig.3 represents the yelationship 
between the change in volume of an.elementary nucleus of a molecule Ref. 3) 
in various compounds according to data from X-ray analyses, and the lattice 
energy for orystals of alkali-halide cgmpounis. . Fig.4 gives the relation- 
ship of the number of iona n-in ene em? to the lattioe energy for crystals of 
alkali-halide salts. The vaiue of n was determined fromt ; 


Nod : a wa 24 + q 
an a A, +h, a(S )y. whore N is 6.06 40°", a the specific gravity, A, and A, 


atomic weights of the ions. The specific thermal capacity o., at 4 constant 
pressure, is given in Fig.5 in relation to the lattice cerey> and Fig.6 shows 
the relationship ef the melting heat to the lattice energy. Experiments show- 
ed that the optical properties of ionic orystals also depend on the lattice 
energy. With an increase in the latter, the absorption of light changes in 
the infrared, visible and ultraviolet regions according to certain rules. 
Tho electronic polarizability in relation to the lattice energy for alkaline 
‘halides is shown in Fig. 8 (Ref. 30,31). A decrease or an dnorease of the di- 
electrical constant and of its components will be noted due to the shift in 
the ions corresponding to the change in the ion polarizability of the ions 
end their concentration with 4 change in the lattice energy. Fig.9 repre- 
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with a ohange in the lattice energy for crystals of the alkali-halide com~ 
pound serios. The relationship of the electroconductivity to the tempera- 


ture of donio orystals 4 desoribed by the formulal . 


gents the chang 


where u is the activation energy of the libera- 
Experimental data showed that @ 
e of the activation energy 


n the lattice energy of the alkali-halide sult 


crystals. The sum of the activation energies at low and high temperatures 
was found to depend on the lattice energy The conclusion is drawn here 


that the electroconductivity of the crystals is connected with the energy of 
Other properties, euch as the effect- 


the crystal lattice in a law BEQUENGS » 

ive mass of the electron and the magnitude of the oscillating quantum, are 

also thought to depend on the lattice eneréye It is pointed out here that 

; these relationships must be accurately established. The electrical strength 
of the dielectric is thought to increase with an increase in the lattice 

' energy (Fig. 10) » Other properties, auch as the thermal resistance of the 
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Lonic: crystals are in a reverse relationship to the lattice energy, but this 
phenomenon js asaumed to be jllusionary, since the decomposition of these. 
substances is 4180 determined by the ionization potential, as well as the 
lattice energy. The reversa relationship is also observed in the case of the 
tructures. Data obtained from Refs,9;10 on & comparison of the. 


_physico- f liquid and gaseous organic dielectrics with 
‘their elec aliphatio hydrocarson series showed that the 


electrical streng ically with the change -in the intermolecu- 


lar bond strength and does n n the bond atrength within the mole- 


cule. These results were us of the spark-over of the or- 
ganio dielectrics (Fig.11)« tion be- 
tween the physico-chemical P 


‘when the structure is destroyed. 
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cording to certain ru ce energy, 


ed by the behavior of the de , dees, by the 
energy of the crystal lattice. t abtaining 4 


controllable» concentration of % ; he formation of 


Z solid solutions. Upon investigat properties of the solid 
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solutions Ca0-Zr0,5. 6 defect in their structure was noted (Ref.47)- A co- 
plex investigation of the physical properties of the solid solutions KC1-RtXl, 
- KCL-KBr, NaCl-Nabr was carried out. It was proven that the general cherac~ 
teristic, which determines the physical properties of a complex dielectric, 
was the heat of formation. It is expected that a drop in the interaction 
forces would involve 4 drop in the strength and an increase in the defect of 
the solid solution. fhe relationship between the heat of forma%ion of the 
solid solution and the average number of particles n 4ncluded in the volume 
of the elementary nucleus (for an ideal single crystal n «= 8) leads to the 
-gonolusion that the more heat absorbed in the formation of the aclid solution, 
4.0., the lower the energy .of interaction of the particles in the crystal 
“Lattice of the crystal, the more defective is its atructure. The connection 
‘between the defectiveness of the structure and the lattice ererey jeads the 
authors to assume that the laws obtained for the single crystals are also ap- 
plicable to the polyorystals used commercially. Finally, the authors discues 
the connection between the physico-chemical properties of solid solutions of 
alkali-halide salts. It is said that the introduction of admixtures into the 
grystal can lead toa change in the interaction between the particles of the 
crystal lattice of the substance, Experimental data on the physico-chemical 
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' properties of solid solutions of ionic compounds are compared and certain as- 
‘ sumptions aro therefrom derived on the interaction of ions in the investigat- 
ed. systems. The most important value characterizing solid solutions is their 
heat of formation and reference is made to the formula used by Grinn (Ref. 61) 
for caluclating the energy of the. crystal lattice. The heat of “ormation of 
the solid solution is estimated experimentally 46 the difference between the 
heata: of dissolution of the solid substance and the mechanical mixture of 
‘components having the same weight and composition. The conreotion between 
the heat of formation and the electrical properties of the alkali-halide 
solid solutions is noted. ‘The electrical strength of NaCl-NaBr,- KBr-KJ, KCl- 
” -KBry NaBr-KBr is lower than that of the components. - Solid solutions formed 
ned structure and are characterized by a low- 
otrical, schematic and thermal strength, high dielectvical loses and 
a defective structure. The electrical characteristics of dielectrics are 
“connected with other properties; @>8- in the case of ionic crystals with the 
/ Lattice energys in homeopolar crystals with the energy of atomization, in 
molecular crystals with the energy of intermolecular bonds and in solid so- 
lutions with the amount of heat liberated in their formation. All these va~ 
jues are the higher, the higher *+he mechanical, thermal, ghemical and elec- 
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‘@ITLE: . +The F-Band Half-Width and 

. Monocrystalline KC1--KBr Solid Solutions 


PERIODICAL: Optika 1 spektroskopiya, 1960, Vol.95 No.6, pp 782-78: 


_ TEXT: - Several workers (Refs 3-5) § 
solid solutions of alkali halides. “The deg 

: taken to bea represented 
measured by weighing and 
arystallography- If the imper! 
(vacaneies), then the maximum of the degree of 

. occur at the same composition at which the half-width of the F-band 
“43 greatest. This was found to pe true in KC1--KBr crystals 
(Ref.5)8 the maxima of the F-band half-width (Ref.1) and the 
number of Schottky defects both occurred at 60 mol.% RbCl in KCl. 
The present paper deals with KCl--KBr crystals grown from solution 
and from melt. Tt was found that the maximum of the Schottky 
defect density (x. 7). occurred at about 80% KBr, compared with the 
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The F-Band Half-Width and the Density of F-Centres in 
Monocrystalline KCl--KBr Solid Solutions 


maximum of the F-band half-width (y) which was at about 70% KBr 
(Eleal dy It was also found that the density of F-centres -(n;) 
had a maximum at about 50% KBr and minima at 20% and 90% KBr 
(Fig.2). The value of Po Was lower in KBr--KGl solutions than 
in pure KBr or in pure KCl, due to the lower stability of 
Fecentres in solid solutions (a table on page 783), 
Avknowledgements are made to VV. Boldyrey and AD, Shchelokoy 
for their advice, ee : 

There are 2 figures, 1 table and 6 references: 2 Soviet, 

2 English, 1 German and 1 translation from English into Russian, 
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PITLE: .° fhe Problem of the Influence of Annealing ou: the Physical 


‘properties of Solid Solutions of Alkali Haloid Salts 
PERIODICAL: © Fizika tverdogo tela, 1960, Vol. 2» No. 4, pp. 665-669 


TEXT; Mixed crystals composed of 51% KCl and 49% KBr, a8 well-as 49.3% 
NaCl and 50.1% HaBr were bred by Kyropoulos' method. The crystals were 
kept at 600 C for 5, 10, 20, 255 50, and 75 hours; the temperature was 
kept constant with an accuracy of + 2° with the aid of the recording 
device 3-09 (EPP-09). The following was then measured on the crystals: 
density, lattice constant, molecular concentration, linear expansion coef- 
ficient, and heat conductivity (Tables 1 and: 2). The oleavcge faces of the . 
_ orystals were examined with the. aid of & polarization microscope and the 
camera "3eHuT" ("Zenit") > (Pigs 1s 25 -and 3). On heating, the vacancies 
are oncentrated and form negative oryatals inside. The faces 1003 and 
fi10} are pafticularly developed. Cleavage cracks are the cause of the 
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resulting pores which are aligned in one row 
- migrate also to the free orystal surface, a longer heating also leads to 
& slight increase in density, The temperature dependence of the electrical 
conductivity of « K(Cl,Br) orystal was also determined, The anid oryotal 
wav heated four times successively (Fig. 4). After each heating, conduc- 
tivity rose further. This is possibly also due to the pore formation, | 
' Mention is made of papers by R. I. Garber, L. HM, Shamovakiy, and Ya. Ye. 


Geguzin. There are 4 figures, 2 tables, and 9 references; 8 Soviet and 
| British, : oo Pow : 2 tt toe . 
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Referativnyy zhurnal, Geologiya, 1957, Ir l, 
Pp 82 (USSR 


Zavadovskaya, Ye. K. 
a 
Relationship Between Lattice Energy and the Physical- 
Chemical Properties of Single Crystals of Cesium 
Chloride, Wurtzite, Zinc Blende, ard Rutile (Svyaz' 
mezhdu energiyey reshetki 1 fiziko-khimicheskiml 
svoystvami monokristallov tipa khloristogo tseziya, 
vyurtsita, tsinkovoy obmanki 1 rutile) 


Izv..Tomskogo politekhn. in-ta, 1956, Vol 83, pp 251- 
255, 


The relationship of lattice energy to valence and tonic 
-padius in Lonic crystals is expressed by the equation 
of A. F. Kapustinskiy. A relationship is to be expected 
between the properties of crystals and the value of 
lattice energy in lonic crystals having different types 
of lattice. Such relationships were found for combi~- 
nations crystallizing with the lattice type of fluorite, 
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cesium chloride, wurtzite, and zine plende, A graph showing 

relationship of molecular volume to lattice energy for these 

minerals shows that the lattice energy, 4s in lattices of the Nacl 
type, increases with reduction in molecular volume and ability to 
polarize of the compound, ‘The largest values of lattice energy 
are found in combinations that crystallize in lattices of the 
wurtzite type; the smallest values belong to crystals with a cesium- 
clhoride lattice. A complication in the crystal lattice igo: 
accompanied by increase in lattice energy. In the investigated 
group of compounds, the physical properties change with a change in 
Tattice energy, in @ manner similar to the group of alkali-halogen 

_ erystals of halite type. The indices of refraction for crystals of 
the fluorite type decrease with increase in lattice energy. With 
the same cation, the index of refraction and the ability to polarize 
are less in fluorides than in chlorides, The fusion temperature of 
alkali-halogan compounds with lattices of the cesium-chloride type 3 

- Anereases with increase in lattice energy. In crystals with lattice fer 
of ‘the fluorite and cesium-chloride type, the specific heat i 
increases with increase in lattice energy, as it does for alkali- 
Card 2/5 . 


AP : 
PROVED FOR RELEASE: 03/15/2001 CIA-RDP86-00513R001963920016-4" 


"APPROVED FOR RELEASE: 03/15/2001 


napa Caecartecrrster oe ecrarraseaeer = aE Sk I cS SSM a Era 
PES ee ee EE FESS WDE SRE Ie Ia RE Soka ak EY a Bea 


CIA-RDP86-00513R001963920016 


Tees 


-4 


Pa . Te bee 15~57-1-507 
Relationship Between Lattice Energy and the Physical- (Cont. ) 


halogen salts with lattices of the halite type. The lattice energy 
of crystals with the different lattice types increases with {nerease 
- in heat of formation of the compound, The results obtained permit 

one. to broaden the laws concerning the changas of physical-chemical, 
thermal, and electrical properties, according to changes in lattice 
energy observed in crystals of the halite type, to encompass fonic 
crystals with lattices of two types. Such a generalization may be 
very useful; for example, for considering the isolation of mterials 
for a certain value of lattice energy and, consequently, for pre-~ 
paring a dialectric with definite properties. 

: : . . A. A. L. 
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stage characteristics 


Periodical : Teploenergetika, 10, - 9-13, 0 1055 
‘Abstract Results of experiments made with MGT-1 and MGT-2 
ie one-stage turbines on axial and vertical gaps 
between wheels and diaphragms. Experimental data 
' are given in detail and a mathematical analysis is 
. AIneluded. - Eleven diagrams. 
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USTANOVOK (On designing piston compressors in gas turbine units). 
Teploenergetika, no. 1, Ja.1956: 29-35. 


A theoretical analysis of the various processes which occur in 
piston compressor operating under varying working conditions. 

A simplified method for their computation and design is pre- 
sented. Eleven diagrams. 
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: Determining the ranges of tranai$ion fron cylindrical to 
twisted blading in the ae of steam and gas turbines. 
Energomashinostroenie no.6:13-15 Ag '56. (MLRA 9:10) 
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AUTHOR: Zavadovskiy, A.Me, Candidate of 
- (TTLE: “The influence of gaps at the butts of shroud segments of ne 
“*  “"" working wheels on the characteristice of turbine stages.) 


(Vliyaniye shcheley v 8tykakh segmentov bandazhey rabochikh 
_koles na kharakteristiki turbinnykh stupeney ) 


PERIODICAL: "Energomashinostroyeniye"'(Power Machinery Construction), 
eo 1 7) Vol. ’ No.8, pPpe 26 ~ 2? (U.S.8.R. - 

ABSTRACT: In steam and gas turbines the blade shrouds on the run-~ 

ss mers are made up of segments between which gaps are left. ‘the 
number of gaps on a wheel depends on the numbers of packets of 
blades, and on some gas turbine blades, when the shroud is 
made integral with the blade, the number of the gaps is the 
same.as.the number of blades. ; 

These gaps cause power losses about which very little has 
been published. ‘There is experimental evidence that the losses 
may be quite appreciable when the blades are short. A brief 
mathematical analysis of the qestion is given. Tests were 
made, first with a continuous shroud on the wheel; the test 
rasults were used to plot the efficiency curves shown in 

-. Big. 2. The shroud was then cut into sixteen segments with : 
gaps 1.0 mm wide. The tests were repeated, and the results a 
; vert in Fig. 3, show that in this case the maximum efficiency Be 

. Car na 
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oe sneiience of pps at the butte of shroud oe of the 
working wheels on the characteristics of turbine stages. 
(Cont. 7 114-8-8/16 


was 0.5% lower than before. Increase “an the gap width to 
1.5 mm caused a further appreciable drop in efficiency. 

The losses are a result of very complex effects duo to 
flow of working medium from the bide channels through the gaps, 
and also to change of the flow structure in the channels. It 
was not possible to calculate the losses, However, they 
could be easily evaluated from experiments as shown in Fig.4. 
It is concluded that the influence of the gaps in the shrouds 


on the stage of efficiency is practically equivalent to the 
influence of the axial gap between the shroud and the diaph- 
ragm. In the present tests the degres of reaction changed 
very little. 

There are 4 figures and 1. Slavic reference. 
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AUTHOR : navadovekiy, AM. (Cand, Tech. Sc.) (Central Aolvers 
eee Turbine institute). a 
“PITLEs Relationships that characterise the throughput cepacity 
of a turbine stage. (Zavisimosti kharakterizuyushchiye 
propusknuyu sposobnost! turbinoy stupeni). 


- PERIODICAL: "Teploenexgetika" (Thermal Power), Vol.4, No.4, April, 
rere T057, pp.6-10. (U.S.5.R.) 


ABSTRACT: - One of the main aerodynamic characteristics used 
in the design of the flow part of steam and gas turbines 

ig the relationship that characterises the throughput 
capacity of a stage when the working medium passes 
through it. This capacity depends on many factors. 
This article presents a method of determining the 
relationships that characterise the throughput of a 
turbine stage and a functional relationship is 
established between the main aerodynamic characteristics 
of the stage. A formula is given for the flow factor 
which is the ratio of the actual to the theoretical 
flow, Corresponding expressions are given for the fixed 
and working blading. The method of determining the 
theoretical flow is presented on the assumption that the 
theoretical velocity corresponds to the total heat drop 
on the stage and the flow area is equal to the narrow 
section of the channels between the blades. he most 


reliable data on the. throughput characteristics are 
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obtained by tests 
necessitates deta 
-and after each bla 
blades with subsequent averaging. 
complex and laborious. It is particulerly difficult to 
determine the ares of the channels with sufficient 
accuracy when the outlet angles are small, It is much 
easier to make the measurements under static conditions 
than in an experimental turbine but the flow factors 
determined in this way réquire correction, Several 
formulae are given to facilitate determination of the 
flow passing capacity of a stage. The relationship that 


is established between the main aerodynamic characteristics 
of stages makes it possible to use two total character- 
istics of a turbine stage to find the third, The 
practical results that con be obtained from tests on 

' gtages in experimental turbines are explained. 
No figures, no literature references. 
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THOR: ee Zavadovskiy, A-M., Candidate of Technical Sciences (Central 
Se Boiler and MIPbINe InaeLunle ee oe ee 
“2 Qn the selection of the degree of reaction in the stages of 
ae .. high pressure’ steam turbines. (0 vybore stepeni reaktsii v stup- 
ie -enyakh vysokogo davienlya parovykh turbine) 
: “Deploenergetike" (Thermal Power), 1957, Vol. 4, Noe 6, | - 
ges of steam turbines have high D/1 
age forms can be used. Blade heights - 


derable proportion of the power losses | 
w boundary losses. Therefare, in 


stages with short blades account must be taken 


(usually the mean diameter) the degree of reaction on the peri- 
pheral diameter will be small and lea i 
‘gmall. However, the blade ‘Toot is then working in unfavourable 
conditions of negative reaction. In view of the complexity of 
the effects that take place in the flow part of a turbine, 
‘particularly when there is nogative reaction and inflow of - 
steam, an experimental investigation was made on one type of 
; plaling.—The-object_of_study was a stage with cylindrical 
 plading and profiles types TH-2 and T-2. The height of the 
- guide blades was 30 ml, the height of the working ‘blades 34 mm, 
_ the mean wheel dianetor 433 mm. The overlap at the shroud was 
_3 mm and the overlap on the intemal diameter 1mm. The wida 
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on the selection of the degree of reaction in the states of . 
- high pressure steam turbines. (Cont.) — Se ES DS erie BIE NS 


of the guide blades was 35 mm.and of the working blades 20 Tite. 
“the tests were made in the Central Boiler-Turbine Institute ~ 
cn an experimental air turbine type MrTr~2. To cause leakage-in 
of air the chamber before the wheel was connected through a 
throttling valve to the working-mediun supply pipe. For the 
“Case of leakage-cut—the-working wheel chamber was connected 
to atmosphere. = . ee See : a 
‘Phe experiments revealed the influence on the stage Pac, 
efficiency of losses caused only by reaction and leakage through 
the clearances. The results are plotted on a graph which shows 
the change in the maximum efficiency of the stage (without 
“- using the exit velocity) and the reaction on the mean diameter 
as functions of the reaction on the root diameter for various 
values of lealage-in. “The curves show that in the type of 
Svage considered there is an optimum maximum value of stage 
_-* reaction the position of which depends on the anount of leakage~ 
in. The curves also show that for stall values of reaction 
(less than the optimm) the leakage-in of air considerably 
reduces the stage efficiency. Above the optimum value increased 
- leakage~in of air reduces the losses due to interaction of the 
-jncoming and main flows... ee 
A further graph of the change in the maximum value of the 
_ stage efficiency (when the exit velocity is used) as function 
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On the ‘selection of the degree of reaction in the stages of 
- high pressure steam turbines. (Cont.)- a: 
“of the reaction at the root diameter shows that in this case 
~the change in the efficiency “ip of the. same character, When 
there is negative reaction the flow of medium leaking~in changes 
: in direction and is accelerated at the expense or the energy 
of the main flow.--If the reaction is. positive, the gain in 
speed is partly the result of pressure drop, but in this case — 
too the air Jeaking in reduces the efficiency. This is shown 
in curves of change of stage efficiency (without using outlet 
velocity) as function of the reaction at the root diameter. 
‘Unlike the previous. graph, these curves reflect, in addition to 
“the effect of the leaking-in on the main flow, the loss of 
efficiency that results from diminution of the main flow by 
‘the: amount: of leakage... - -.. TERY Se ae 
tn order to investigate effects in the zone of negative  —y. 
> peaction, visual observations were made of the flow in the gap 
“- petween the guide blades and the working wheel. A special 
device was designed and made for this purpose, which consisted 
of observation windows, a lighting apparatus and probes with 
fine threads. The attitude of the thread in the flow could be 
geen. In none of the experiments was reversed flow observed; 
in regions of negative reaction there was only more turbulence. ~ 
‘The influence of leakage-out of air on the stage character-- 
istics was investigated when the leakage did not exceed 0. D4. 
_ The. data are plotted in a graph, ‘and ‘show that such a small 
peg BRS: a Pricpiagien Sheard “Pope rie 
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~~ On the selection cf the degree of reaction in the stages of 
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_ work: for turbine stages with short blades there is an optimum 


- . gap at the peripheral. diameter of the stage and also on 
~-leakagos.in and -out-through -the -root -diamé tor-of-thestages ~The: 
— optimum working conditions of a turbine stage with short blades 
ee when the reaction is positive over the entire height of 
: the blades. . 


_.. on the selection’ of the best: value of. stagereaction. - 
out of working medium through the slot at the root diameter in 


the optimum value of stage reaction or on the stage efficincy. _ 
“i 6 figuxes, no literature seferenées: - 
RAVAILABLE; : 
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The following practical conclusions may be'drawn from the - 


value of reaction which depends mainly on leakage through the 


The amount of leakage~in has an important influence 
-Lleakage- 


shall amounts (less than 0.5%) had no important influence on 
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“Hote on the publication of the Central Sciontific Research 
Institute for Bollera and Turbines entitled "Directives 
"on aerodynamic caloulation of the blading in stationary 
gas. turbines." Bnergomashinostroenie 3 no.12:43 D '57, 


{‘WIRA 11:1) 


ne ae | | - (Gas turbines) 
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seeinauion of the heat loss across -an‘elament- of the grid area. Results!) °° 
show that the direction of the water and the steam in fixed grids and in operating 

i vanes approximately coincide, This makes it possible to determine the angle of 

‘exit of the stream. The final expression derived for the loss coefficient charact- 

erizes the throughput capacity of the profile grid without the influence of end 

; peieecte Orig. art. has: 16 formulas and 3 figures 
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Zavadovekty, Anatoliy Milhaylovieh 
- Osnovy proyektirovaniya protochnoy chasti parovykh 4 gazovykh turbin 

(Fundamentals of Designing the Flow-Passage Area of Steam and Gas rn 
Turbines). Moscow, Mashgiz, 1960. 246 p.. Errata slip inserted. Pe 


4,000 copies printed. — 


' Reviewer: I. L. Povkh, Professor, Doctor of Technical Sciences; Ed.: 
: K, G. Rodin, Candidate of Technical. Science; Ed. of Publishing 
-House: Ye. K. Gofman; Tech. Ed.: UL. V. Shechetinina; Managing 
Ed. for Literature on the Design and Operation of Machines 
(Leningrad Branch, Mashgiz): F. I. Fetisov, Engineer. 


PURPOSE: This book is intended for engineers engaged in designing, 
producing, and operating steam and gas turbines. It may also be ta) 
useful to students in technical schools of higher education, = es 


COVERAGE: The book deseribes modern methods of designing and calcu- 
lating the flow-passage.area of steam and gas turbines. These 
methods are based on theoretical and experimental material obtained 
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in investigations of. airfoil cascades in wind tunnels and of Eee 
“Stages in experimental turbines, The influence of some design ears 
Parameters on the aerodynamic characteristics of Stages and 

considerations on improving the flow-passage area are discussed, 
The Tsentral 'nyy nauchno-issledovatel 'skyy kotloturbinnyy insti- 
‘tut imeni I, 1, Polzunova (Central Scientific Research Institute 


Kh, L. Babenko, Engineer, wrote sections 16, 24, 29, 30, and 31, 
and collaborated in writing Ch, Iv, There are 57 references, 
411 Soviet (including 4 translations), 
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Aerodinami cheskoye sovershenstvovaniye ‘lopatochnykh apparatov parovykh 1 gazovykh 
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improving the blading of steam and gas turbines. Mathods for calculating the 
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of the boundary-layer theory are presented. Also discussed are methods for experi- [im 
nental study of the flow about blades in etationary cascades (with consideration of srarcte 
three-dimensional’ phenomena) and on rotating models. A special chapter (IX) treats ; 
‘the results of aerodynamic profiling of new blade cascades. The results. presented 
are based on. work performed at TaKTI imeni I.I. Polzunov. The authors thank 

i Professor L.G. Loytsyanskly for his advice... There are 124 references: 106 Soviet ; 
= tiss«i English, and 8 German. 
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Candidate of technical Sciences 


mITLs: Selection of the Reaction of Turbine Stages 

PERIODICAL: | Meploenergetika, 1960, Nr 2, PP 31-33 (USSR) | 

ABSTRACT: Previously, in designing ¢ including twisted 
plading, Snaufficient attent.on was paid to neat-drop 

and negative re metimnes 


distribution, 
the blade roots. n 
itive reaction at all blade roots 
44 ie still va 
{ 


AUTHOR: gaveaovekty, A, Me 


ermitted in 
48 zero or glightly pos 
when operating under design conditions; but 
not certain whether the amount of © 
fact the optimum and if s0 for what region. 

1 ly in Fig la; 


Lf the  qnrough the periphere) gap 9, put there may be 
, n at ore root section.attended py the 
undesirable consequences. . If the stage eeaction-is-————} 
% part of the plades improves “§ 
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- put. leakage through the perip 
Oe yet for stages with short blades, corresponding t 
Gard 1/2 the optinun valocity ratio has 4 corresponding optinun 
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election of the Reaction of Turbine stages . 
aiaie ‘pange of reaction,  Btaé rding to the diagram 
- on Fig. 1b hav ) gs are provided 
by the rotor di ase, Hence 
all steam passing nag. mixes 
with the main flo nditions. 
This may somew blade 
root reaction as illustrated 
in Fig 16, VA 


hn allowance 
e values of stage 
(2); other 
~ formulae i 

various cond ‘ path ’ 
according to th ., the influence of 
leakageson the sta ay be evaluated from 
the curves of Fig uthor's article in 
Meploenergetika, Nr 4957, +A nunerical example of stage 
reaction calculation worked out. ‘there are 4 
figures and 6 Soviet references. 
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Tithe) eaeadousicly, duit (Candidate of Technical Sciences) 
: 6 Selection of Overlap in Turbine Stages (0 vybore 
aes . Perekryshi v turbinnykh stupenyakh) 
ERIODICAL: Teploenergetika, 1959, Nr 6, pp 17-21 (USSR) 


ABSTRACT: oe Stages of the construction shown in Fig 1 the 
ae yasue et tee end losses at the periphery depends ona 
ane oe Peace of which the most important are: the 
| eee : ®@ annular space (flow path) of the blading 
Teme oe ape of the channels in the guide vanes; the 
me eee axial gap between the wheel shroud and the 
a i é e diaphragm; . the distance between the outlet 
ee of the guidé vanes and the inlet edges of the 
in rip a the value of the overlap, that is the amount by 
py eo € peripheral diameter of the blades exceeds that 
oe g Bute vanes; the axial overlap of the shroud; 
. oe @ of divergence of the flow beyond the guide 
; oni and the values of the Reynolds and Mach numbers. 
aT eee Sk the stage efficiency can be expressed by a 
7 - bondtiens es form a exeree sien (1). This article 
Card 1/4 uence of stage geomotr 3 
: ae at sub-critical Mach numbers when the vaueeee ies 
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2. The Salection of Overlap in Turbine Stagen - 
ee pe _ _ Reynolds number are groater than 1 x 


overlap impa 
the ends of the working blades 

efficiency. The flow leaves th 
to a plane perpendicular to the 
the flow is twisted by interacti 
from neighbo 


@ guide vanes at an angle ~ 
Also, . 


‘the twisting. 
twisting of 


: @ axial gap is as small as possible, 
Card 2/4 4nd on the other hand, the flow conditions ovar 
of the working blades at the peripheral diameter arg 
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influence of axial gap and overlap as function of K is 
given in Fig 3, which may be used to determine the 
conditions under which overlap is unfavourable, This 
graph should not be used for stages with glands over the 
shrouding on the working blades because in this case the 
influence of overlap on the aerodynamic characteristics 
is much less, 

- There are 3. figures, 1 table and 3 Soviet references. 
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Babenko, EhiL., Engineer a | . 
‘TITLE: A Method of Designing the Flow Parts of Steam and Gas 


Turbines (Metod proyektirovaniya protochnoy chasti 
. |? parovykh i gazovykh turbin) 

PURTODICAL:Teploonergetika, 1959, Nr 2, pp 24~28 (USSR) 

ABSTRACE: It is not yet possible to calculate all the character~ 
‘letics necessary for stage design and it ip, therefore, 
‘recomended to uge the so~called nodel stage method. 

An appropriate model stage is taken as the basis for 
. designing a group of stages or, in some cases, the 
- entire flow part of the turbine by making appropriate 
changes in the dimensions of the initial stage. The 
_ aerodynamic characteristics that are required of each 
- model stage are stated in Eq (1) to (8). In addition, 
data should be availableabout the model stage from 
which the flow preperties of the designed: stages can be. 
_ determined to a first approximation. It is important 
_ to include the necessary strength calculations at an 
-: early stage. The number of stages may be selected on | 
Card 1/4 the basis of identical heat dzop on all ths stages 
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_. developed from a single model stage. The design of 
the flow part is developed by comparing different 
_' variants of change of diameters, heat drops and stage 
 ghapes subject to certain stated requirements. Iq 710) 
is'derived for the isc-entropic heat drop on the stage 
‘with allowance for inlet velcsity. ‘he factors that 
govern the heat drop in the stage are easily seen fron 
his foruula, .A design procedure is then recommended. 
‘Whe dianeter and length of the last stago are determined 
' from Bq (11) and the necessary approximate strength 
calculaticns are made. The number of stages is - 
selected and a law of stage dianeter ratio is taken. 
- {he various other characteristics that are required 
. can then be determined. Finally the critical speed. 
of the rotor is determined. Various other requirements 
_. that o¢cur in the calculations are stated end finally 
a numerical example of a design is glven. Typical 
* Dlading performance curves that are required for the | 
_ purpose of the calculations are given in Jig 1 and 26 
' .° - the design of stages for variable opsrating 
Card 2/4 conditions is then considered in a similar 
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. way, using the same basic equations. If molel stages 
- corresponding to the given conditicns of operation are 

‘not available the design must be based on the velocity 
triangle method. As it is not possible to calculate 

- al11 the losses in the flow part. when the velocity 
triangle method of design is used, it is necessary to 
“make use of experimental data obtained during tests on 
blading mounted on turbino wheels. Then it is not 

-. necessary to design each stage of the turbine anew but 
in this case too, the same principles can be adopted as 
-are used in the model stage ima thod « Here again, the 
total heat drop in the turbine is divided into several 
parts,.each corresponding to a group of similar stages. 
A single stage is then designed for each group and forms 

-'@ basis for the design of the rest of the group. The 

general principles are the same as in the previous 
_methods. ‘The formule necessary for design by this 
‘method is then given and typical curves. recuired in the 
Calculations are also given in Fig 4, 5 and 6. 
Expression (17) is used to determine the efficiency of 
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the elementary stage. Further steps in the design 
procedure are explained and finally a numerical 
example of desiyn is gi iven. ‘her aco 6 figures and 
3 Soviet references. 
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